Soluble overexpression of a flagellin derivative from Salmonella enterica using synonymous codon substitutions of 5'-coding region in Escherichia coli.
To obtain a recombinant flagellin derivative CBLB502, expressed in functionally soluble form, the technology of library construction and screening of synonymous codon variants was employed, and its expression, solubility, and activity were assessed. We screened several synonymous codon variants scvCBLB502s with the enhanced solubility from the constructed library, harboring the random substitutions of the first ten amino acid residues of the parental CBLB502 with synonymous codons. Among them, scvCBLB502-5 was purified (> 8.4 mg/l) by single step procedure using an affinity chromatography without any ancillary treatment with protease inhibitor cocktail solution and/or boiling at 90 °C. Subsequent study showed that the recombinant protein scvCBLB502-5 distinctly induced the TLR5 (Toll-Like Receptor 5)-mediated NF-κB activation and also IL-8 production in HEK293-hTLR5 cells. Results showed that scvCBLB502-5, engineered through the synonymous codon substitutions, was easily expressed in functionally soluble form and maintained the proper folding to be recognized by TLR5, as an inducer for pathogen-associated molecular pattern (PAMP).